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~B_STRf\CT•

~ series' of n~\'I "t-azodiphenylcarb'inols W(lS' synthesi zed by mild

deacetytation (with me~hyl .li'thi~m) of the cIJrresponding azoacetate~ ,,,hich,

tn: t~rn, ·~~r~·. p~e~ared by rea~t~ns of either 1ead te"traa.ceta te Or bronri ne
, f

wlth 6enzophenone monos ubs t ltu ted hydra zones, The chemi s try 0 f. thes e. new
"

types of ,,-azocarbinols I'/a's studied in-several aspects. 'Firstl):', the
.

kinetics of thermolysis of these, j:ompounds in -carbQn tetrachloride and in
~. i" :.

benzen~ solut~on5 are repo~ted, artd the me~haAism of the decomposition

(radical chain, induced) l,s dlSC~USS. The ef.fects o'f inhib,..itors on the

decomposition is also examined, econdly, the potential synthetic applic-
, . ,

ability of these compounds is illustrated by the hydroalky'lation of several

,unsatl,lrated cbmpounds. Thirdly. the catalytic role' of phenol in Ute radi-'
'. ">

cal chain reactibAs i~ discussed qualjtatively, Fourthly, the e.s.r. spe~tra

',' 'of nitroxides,' resulting from the--reaetion~ of these compounds I"/ith nit~oso-

b~nzene, were obtainep at room temperature in de~assed benzene ?91utions.

The aN and 9 values of these nitroxides are reported ...
~"Another pa!"f of the thesis describes the synthesis and chemistry'

of two new 2-~cetoxY:-2-methyl-5,5-di.sUbstituted-t\3-1,3,4-oxadiazolfnes,'? '

.The thermolysis of these oxadiazolines was investigated, both in nitro-:. .

. "

.. '

and a probable mechanism of th~.deco~posJtion) th~ough diazenyl radi~al

. i ntermed; a tes, is exam; ned.

Radical intermediates are involved in th~:~hemistry of these new

,"
~'

. iii

. "

~presented in Chapter I, i.s therefore' a'ppropriate .

,
~zo compo~nds. a-AzocarbinQls decompose by a radi,ca.l-induced.chain mechanism

and t:heir synthetic. application. invOlves chain addition. Tne oxaaiazoHnes
'" ,

A review of radical ch~mistry,·
, '

undergo un i mo 1ecu 1aT, homo Ty"ti c cleavage.



.' .

',.-" .

-,
.--

"

"

. .
Jnl r'uen inde15te.d. ta Profess.or Joh'n lidrkentln tor his 'JuiddnCl: 1

. -.e.ncour-.agementl (ld~lce, e.,th~5i·asm tlnd heJpfu', ~iS~uSSlons t.hroughout the 'i'

.,

course of thlS l'lark, It- is 1'i150 my p1e'3sufe to th~nk all .the people 1n

the [)eparV:ent of ChemistrJ f.or their assist..1nce dod C()OPcNUon during..
·thes.e 5ttJd;es"~speclallj to the tecbn1cJl stJf(lr'l'obtJinmq ]0,) r:iHz

13.r . ·11 t f' 11 I h·pY,r .• ""m.r" e,s.'-. JS lie' .as rldSS specsa. lna y, \','lS to

express my gratitl"Jde to ~.li:Jlaster Un;versHy fq.r finJne;al support as \~el1

_ as for provi·ding sufficient resC\lrch facH Hies to Curry out. the present

work ..

..,..

t

iv

." .

....

..,



• ..

..,
.".

TABLJ.--9.F. S..oUHNTS~ ,... rI

page ...

Abstraat
~

I
i i ,

Ack~owleqgenrents fv ...
/ .

> ,

\' • .-"

CHAPTCB 1 , FRH .IV}0 ICAL CHLMISTRY
\

..
1.1 .IIl trodUc t ion -.

1.2 Pr.odu-ction of R.dd1cals 2

1 .2. 1 . Therl11al Homo 1Y.5 is 2 <.
1.2.2 Irradiation 7

1. 2.3 Redox' Reactions 7

1:3 Detect iOI) of Free Ra'd i ca 1s by the'Spin-Trap Technique 8
-

1.4 Cla~s'ficat.ion of Radical Reactions 11
I..

f

1.4.1 Unin~lecular Reactions 11

1.4.1.13 Radical Fragm.entat ions 11

l.4·1.b Radical Rea rrangements 12

1.4.1.c Radical eyel izations 13

1.4.2 Bimolecular: Reactions between Two Radicals 14

1.4.2.a Combinations 14

1.4.2. b DisproportionatioAs 15 ~-

1 .4.3 BimGlecular Reactions between Radicals and Molecules 16

1.4.3.. a Substi tutions 16

1.4.3.b Abstractions 17

1.4.3,c Add i ti ons 18

1.4.4 Electron-Transfer 'Reactions of ,Radi ca 1s 27
~... t

1.5 Some General Chara€teri~t~cs of .Radical Chain Reactions 27
.;,- .:.. :i

~ .~

V '~

.Jo ~
.t:j.. .-

t .~~
;~
-IE.:,
~

;~



"

. 1.~.~ Solvent tffects

l.~ C~taljS1S in Free-Rddica1 Ch~1~ Re~ctions

I .
1.3 bontf U1SS0C)Jtlon t.nerYl{~s

r ,1 '.~_..-...

2)

30 o'

3:)

31

31

"-'
.)~

.., .
JO

37 0

.11

'41

,12

,l5
,,

:1,:l-DisuDSt.ibtcd !lvdr\lzOlleS. .

lJnsubstitl,lteCl ~ydrd'zones

il-t''K1nosubs to; t:u ted tiydrJzon~s

1:. :) FIi! Cto'r5 Govern i Ill] Rd.dl CJ 1 Rea-c.t ion:>

1. G. 1 SL}bl1 L:.h. i0n

1.6.2 f~~ J r [f fe'c ts

1 .6.3 Sterle Effects

2. 1

Cii.-\PTER 2 KE;\CTIO~~S OF lE,'\D TETR/\,ICU;\TE ~,:fTH f~ETO:H:' HYD~AZO:n:.S

2.3

2.2

..-

.'

CHAPTER 3
'<

CHAPTER 4

,
l.::';\Z}}C,\RB'I :{OLS . ·16.;".-- .....~ 56

6·1

5.1 ~ynUlesis' of rAzodiphenylcJrbinols
1

75

5.2-< 1<' TherfTla 1 Decornpos 1 t ion

5·.2.1.~ Decomposition in Carbon ietrJchlorlde

75

75

5.2. 1 . b Deco/1po5 it ion in l3enzene 81

5:2.2 React'ioQs,with Olefins dnd A'zob-enz"Cne

5.2.3 "Reactions with Oleflns ih the Presence of Phenol

84

9')

vi

",
"
".
."



..

:.J.") S/nti1t2<;lS dlH.J P'(I',)lj~lS of 2-t~l:0~o"J-2-:!ethjl-~,S-Oi.Jl~JT

.3_ 1,3,·l-')h1<.Jl,1..:o11ne~

5.3.1 SjDtneslS

:".J,.~ P/t'ol'iSle; of O,<JdiJ..:ol1rws

G.1 Generdl

, ? PYCpJ I'd t 1on of [)cn':0pnenone Hydl'c,l zonetJ._

tJ.3 Pn~t)J(Jtion of 01 pheny 1di tilor e'tl1~ne

G.4 Pre'lJr,lt1t1 r1 of Gl'l snJ I,d Re<.lCjents

6,~ Prep.l(,Jtl0n of Cenzophcnoce Subs t i tu ted HydrJzones

G. J. 1 Prepa tel tlon of benzoprlen0ne tert-butyl hjdrazone

G.S.2 Pr-cpc,lr.Hlon or benzophenone-(J~ettlj1-or 2-l1ydro,xy-

ethjl-) 11ydl'dZQne

. G.:>.3 Prepc.lratlon of tJenloptH~none lsopropy1-(benzy1-.

ethyr-, cyc1ohexyl·- or. dlly1-)hydl'azone..'
6.6 Preparatlon of Lead TetraacetJte (LTA)

0.7 Preparation of AHy1azodipllenj~r:eth'ylt1c.~tJtes

6.7.1 :hth lit; eJxldation

vii

.,(,

?.,:lin.

1" oJ

~..,- "

~2J

1:J

, ,c:I _ ~

1 } ....

'-

127

1<">
t"

-''--

13S

l' ?
4 __

..
1·l2

1.+:)

1~3

1.14

-:

1 • ~";:J

1~15

147

147

I
j



", I '

.. ,', ,
...

/ .

6.3.2 'f~lnetics of Oecof1posHldn of tert-buty1azodipht:hyT-'
, .

" . '" ..

"'. ,

-150

150.-. ,

I
6.9.1 Thermolysis

. .
6.3 Preparation of ,-Azodiphenylcd~bjnols

6.~ CI;enllstry of ,t-Az.odi{ihe-nylcarbinols-

carb; 1'101

6.9,3 Effects of thiophe.nol, phenol and triph~nyl~tann.an~,

'.

bornenc in the pfes2n~e of °29

6.3.7 Reactions of o1efins in ,the presence of p~~en(Jl

'.• -t
. . . 155',

'156. .

6,9.4

on the decomposition
".

Spin travping by n)trosobenze~e

T
. . / \ •

rappIng wlth unsaturJted compounds

Re~ction~ o~ n~thyldzodiRh€nylcarhiRo1 \"i th nor-

-153 .

154

154

;

. \. ,, ;

'..
' ..

,
, .

..

163"
~

163 :.

16'4
.~

165

i
\
I

165 .
.,"$.- "~ I, .,.. "

'166

, .

Irndependent Synthesis 0 f. Tert-butYl-l ,2-dieheny1 hydraz i ne. .. .
(

and f-lethyl-1 ,2-di pheny l.hydrazi ne

6.10

6.11 Thenro lys is' of Tert-butyl azodi ph,enyl1!'£lthy1 ~~cet<lte

6.12 Pr-epa ration of Ketone Acety1Jlydrazones ". , ,...

. 6'.13 Prepa q ti~ ?f Acetone-d
6

' Acety'1 hydrazone,' ' ,

6.14 Preparation of 2-AcetoxY':2-rnethyl-5.5~didlkY1-:3-:-1:3':~:

oxadi u:ZQ 1i nes

6.>15 Prepa ra tj on of 2-Ac€to xy- 2-lncthy 1-5. 5-bi s { tr i deute rortle thy 1) :

~3-1~3,4~~xadiazolines ~

6.16 ,C.hemistry of <-AcetoxY-~-l1lethY]-5·,5~di.alky}-,~3_}.3,4~

, oxad; azo li nes

"

viii

.
, .



...
" ......

.,.
~

t'

Page

6.16.1 Thermolysis 1.66. /

6. ·1'6 ~ 2 Kinetics of thermolysis l 167

6.16.3 Attempts to trap intermediates in pyrolysis of

2-acetoxy-2~methyl-5,5-dimethy1-t::. 3_ 1 , J,4-oxadi-.,., t
azoline,

6.17 Reactions of 1-AcetoxyethJ¥-2-propeny1 "Ether
o
",'(CH3COCH(CH

3
)OC(CH

3
);CH2) with Bromine

6'.18 Preparation of 3-r~ethyl:'2-buten-2-o1Acetate
~

't

6.19
t -

Preparatiog of 2-Acetoxy-2.3-epoxy-3-methylbutane

167

'-~

-"

168
v

168

1-69

-.

. '

,
'6.20 1hermolysis of 2-Aceto~Y-2.3-epoxY-3-methylbutanein Benzene

and in Carbon Tetrachloride Solutions

CHAPTER 7 SUMr~RY

REFERENCES

APPENDIX I- COrJPUTER PROGRM1 FQ?{ EVALUATING FIRST"-OR.DER RAT'E

CONSTANTS
,-

, .
Q ••

..

~.

\ "

",

'.

. '"

.,

, l:"

I' , , •.

, '

I

,< .,,, ..

,

if ,
-,- :I
-1

J



. ' ,

LIST OF 'fABLES

I
I

" I

T.ab 1e ,1 "
~

ftable 2

Table 3

Table 4

Genzopheno!!e ij J.i'1o nos ubs t i tu ted tiydrazones

. ' '.Yields and lroperties of Azoacetates

Properties'of ~-Azodiphenylcarbinols

Kinetics of Decomposition of. t~rt-8utylazodiphenyl-. .
carbinol ~t 35 0 "

Table, 5

_ .~Tabl e 6

Table, 7

• Table'3

Tab 1e 9

.
Aydro-tert-butylation of Unsaturated Conwounds

()

Hydro-is9pr~pylation of Unsaturat~d Co~pounds
. .

Hydroethylation of U~saturated Compoands

Hydromethylation of Unsaturation Compounds

Yields and Properties of'·Subs.tituted T,2-Dipfl'enyl-
't

hydrazines 89

Table 10, The Splitting Constants (g~uss) of Nitroxide Radicals, 111
, J

Table· 11 The Spl H,ting Cons tants (gauss) of Some Knmm ,

'ill troxides 112

Table 12
"-

Table 13

Yields and Properties of Acetylhydrazones~' 122
, ~_.- . j

Prope.rties, of 2-Acetoxy..l.2-methyl-~-dialkYl-~.-1,.3,4-

Table 14

'oxadiazol ines
13' .

C Chemical Shifts (ppm) of 2-J\ce~oxy-2-methyl-,5,5-

dialkYl-~3_1,3:4-0x~diazolines.
.The Spectroscop; C Data of the Products of Thermo lys; s

of 2~Acet6XY-2~methYl-5,~-dialkYl-~3_1,3,4-Qxadi~'

123

...... , ~r ~ - •

. 124

C' •

.Tabl~ 16

azolines

B C Chemical Shifh {ppm) of £~ol Ether~\ 88 and 89
.,.....".,. ~,..."""..

130

131

'.

;

..1



"

",

Table 1i

, C> • • •

"

,1

\' .

. .
KineticS of Decomposition of 2-AcetolY~2~methy~-~,5-.

dialkYl-:.3_1,3,4-oxadidz~lines·~t 79°C. 134 .

Tables' 18, :"(ffect of Initial Concentrati_on of..?ZytJ=llCH(.CH3)'2

and 19 on-the Yie1d'·· " "OH '

Tables 20-29 Effect 9f COr.lcentration. of ,Phenol 'on the Yield ,.

'.

,155-157

157:'1.62

~ Table ~o I(i~etics :bf' De'compo'si~ion of' tert-"f.lutYlazOdiPh~nyl
methyl. Acetate at 35~C~ in Air

..

," . ~,

". , , .

.'

'.~

.j

~ I •

"

.~ .

, "

" .

'-!A',

-" .

.. ri

.;.,

> "
.. ,

" .

. -

.. ~... ,, ..
,~, '

I •

. ...........'
, '

. . ..,-'

.. .'
xi

, ..
," .;

j
I 1

.~

.' .~ ~

J
"



.'

," .
. \

. :~

LIST GF FIGUR~S j

FIGURE. P\:lge

"~, Plots of " Yield of the Adduct vs. Concentration of Phenol

aldehyde

IV

I· ,'.

in the ~eactions ,of ;2yil=H-CH(£H3)Z (0.:A8 H) I'li th' Cre'tofl-.

On

II Plots of 'J' Yield af the Adduct'vs'. Concel1tration of Phenol

in tr1e Reactions of ~2yjj=N":CH(CH3)2 (O.3~8 ;1) \"Ii tfl Ac:rylG-'

. OH
( .

(

III Plots of J Yield of'th~ Adducts vs. Initial Concentratinn

o{ ?'2Tij=:I-CH(.CH~)2 " ,

OH
Plots of ' ,Yield 'of th.e Add"ucts vs'.

103

104

v

r' VI

(0 ,'e fi.n'] /~ ;'2fr~=!~ - CH (CH ~) 2:l
, OH "

The £.S'.R. Spectrum:of PhC?nyl-tert-uutjlnitroxide

. 'The:·LS. R. "Spec~ruill ~f, Oi'~f1henY'TTi troxi de

VIr 1 'The £. S. R. Spectru'm of Isopropy.lpheriY'l n'itrox; d'e'

IX The E.S.R. Spectrum of M~~hylphenyin1tro;ide

" .
x The E:S.R. Sp'e!=trum or Allylphenylf1itroxide,

. .'
XI The·:E..S.R. Spe~trum cif CyclOheXY1PlTeny~ni'troxide

xii·
. ,



'.
\

I

,/

CHAPTtR ·'1

FREE RADICAL .CHE}lISTRy1

, .

1.1 Introduct'i-on.'

In 'the history ,of Chemistry" free radicals have been encountered

since 1900~' We d~fine ~ frei radi~al·here as an atbm, n~Tecule or complex
, '.' . .,' - .,.

V/hich con~~s qne or more.unpai·red' electronS":" Although ~he largest
Q '." •

nun:ber of radicals are those \·d'th an odd electron associated with carbon. . ~ ()

atoms, haloge~ a ms 'and radicals \oJith o.dd electrons on oxygen, nitrogen,

•phosphorus, sulphur an
. . .. ~, ... ; ~

,
This tf~esis is C()R"6~rned.onl.Y\'lithor9anic:'ree radicals.

. The fi rs ~ a uthen't i cated free. ra,di.ca 1,iri ph.eny 1methyl, \'J~s di:,~:-, . ,

covered, ."t?I ~~m1)erg in {~JOO:2· "Mor'e" ~;d ~rrbr~ "I~;ab 1e',' r'a'di ~~1$3 \,,~re, di $-
Of'.. ' , ~

coVered in the year.s fol'lm'Jing Gomberg,'s initial \'wrk,':

The role of radicals'a's 'transient intermediates in chemicaL

re~ctl()ns ~'Jas rapidTy r~c<J.9nized ~s .a result of Paneth~~4"discOveryaf
. . .."

a method'of identifying transient radi'ca1s,- Duri.ng the 1930's, radical. ./. .
. intermediates were proposed f9r n~merous gas-phase rea~tions by ~any

• ..." : r.. •
chemists'" Particularly important \'/as the .booK by'Rice and Rice,::> .IIThe

Aliphatic ~ree Radical~' ,~ublished i~ 1935.
" • • • l • "" ..

lhree significant publi~ations appear~d in 1937 that might be

,cons i de~ed to have 1aunch~d modern free radi ca 1. cherni s try, A rev; ew

artie'ie by ~Hey and l-Jaters 6 int~'rpreted 0' numb~r.of· re'~ctions, a>s being
. \ '." "

free rij~~~ca'l pOroc~ss~s. ,Kharash7, p~oposed' the presentl,Y-accepted free,
, .

radical' chain mech$lnism for the abnorm51 addition of !lydrog~n~omide to

t,

"

.<



-,

2

alf..enes. ..
, .

of vinyl po1ymerlzatiol'l in terms of a free radi'Cill chain reaction.
" -" f<. ...

Since 1937, knm"ledgc of fr~e radical chemistry has increased

at a steady accelerating pace both in indu'strial and aead,emic'labora.tories.

~, Prqduction of Radicals

Three" generdl (l1ethods 'for the produc;:tion o'f radicah are 'm~ntioned'

briefly in the follo.\'Jing paragrapJls.

., .
1.2.1 '·'Thermal Hor~lysis

At su'ffid~ntlY Jii9~ tempcratyres,' all chemical bO~lqs,\'ti(l break

t~ form r,adi~a\S" 'b~t i;n the, te[1ip~rature.-range o'f. ardi~ary S~lut~on Ch~f~istry;,

•. about,.15~r50°C,\ UH? bon,?s, th~t \,,111 do S'O at reasonable rates.:are li~d"
'\ '\ ' . , ,

to (l' 'fe"l 'types', \the mos,t CO,oman or which, are the peroxy bond and the aza
',' .

1iokage.9 SUbst..~,nce~ that produce radicals easily in ',a thennal ,p'l'ocess. .
. are desiglH1ted as: initiators. Eq.uations [1J ~o,' [3] gepicted bel0\1~ il

lustrate a few typi~~l examples.

..".

, .

. '

[l) (tBuO )2 .~ 2 t lJt:iO '

t . t
( ,BuOCO Z)2 -~ 2 BuD' + 2C02.

"

-Tht? ready decomposition of p.eresters and az.o cprnpounds can be
• I.

'-
attributed to the

which sURP1ies a

or

form~tiQn of ~ery s~able produc~s (C02 and N
2

, respectively)

strong drhing fOf€e' for' the dlssociati~n'proce'ss:: '- .

R-!l*N-R I. :. R·' + RI. + 1~2-'

R~?2:02RI ~ 2C02 + R· +,~~.

.'

:' I

.'"
...~..



~' ,

It is cleJT.th<3t 1nCl'(~d~in9 stJ.t.rility of.R· Cor RI·),,:Jeue<;lse~ the ,1cti-

v,Hi'un enel'9y'fol' the·dec.o:'-::)osition., Thus, fOl' the series of d~O (o'?clunds

R-:;c:'l-R ,I h'lgrl tCPlpei'dtUl-e is :cqun'<?d for diSSOC1,\fion,l'lhen R, ,ire p.t'i.~~ .,'(..

f'.an1} l.1lk}l radicals lil1erCaS deC0J11Position becomes 'mucn'l"Qre fdeile if

R· is bcnztlj!.h'yl 01' tripl1cnJl~x~thyl, ilf)ic.h are n:;SonJnce s.tlll.l,ilized.

S:i'onsly, sL1bi'lized radicJl"s so generoted Ilkl} , hOl'lever, be too unn!actl:(2
.'

to .::e of ,use fat" in; t;Jtina l'ad\cal c~IJins.

, Generally t1)er~ Jfe three I--:Odes' of decoruposition, n<.1I"elj indlH.C'd

d~co~position, unimolec~lar concerted~ and unimolecular no~cortcerted de-
... . '

cO;;';:Jositions. T:~e inauced dccoJ:1position is a ·chilin. )'eaction at'islng be'· .
"

CJuse the 'l'adieal ,products of an initjcl1.uniH,alecular' decOi;:rosition C~n
I '

attack unreacte:i initiato,r molecules to' yie1J' new fJoicJ.ls thJt continue

the c·),)in. , tiu::1etou.s ex.afl~ples !)f th,Q' 'induced de~Ololp()si tipn h':l've been

r~ported in the litel'iltul'e; u specifi_<- eXJI'lple is given by L~cnson l'll~o

':. ".' 10
s t}Jdi cd the 'decolllpoS it ion ',of tert-Dutil hydroperoxi de. " Trw c.hJi,n n,1 ture

• , 1(
'?)f decoY";Josition is .1I{lply confini'ed" by 'tho kinetics, 0 dnd by, the obs.er·vil-"

("
1

bon ·that d: is accelerated, b~. tile -JJ"dition o,f.1111 independ~l1t source of

rddic<.l1s.1.1 to' ' • ~

/\ lLllOu9!l azo- ~o"'jJound' ilavc b~en us'ed as d sou ,'ce 0;J;,: ." d d'>d 1s

for mJO} y~a"s, th~ induced decomposition of azo compounds to h'ee I·JJi\.~Js

15 rate. Potential I1lcchai1isi1s for inuu<.. ed decol:lpositibn of. .:110 c'ollpound:;

t~c1,ude ,:ad,ical substitution ,-at an iltOlll situaledl ('equation, [4J).?I·.
(equa"tion [5]}, to aza nftrogen . ." Alb compounds I'/hich aloe. f'eported to react

, ,. ,

~

'.

,~

[5 J RX + YZ + 'I + R" 2 '1'
}
:'



been
j" . 16

=, At"S,

accord~ng to equation [4J'or [5] are rarc~ O~c reason for the rarity

may be due to the t'act thilt man.y ina compounds do not have il reactive .
. .

si'te ~\'(equatiol1? above}, 'susceptible to radical attack. Several examples

. of aza compounds \'Ihich may decompose according .to equation [4] have

reported, Theya're: Xc: H,1-2 'X"='Rco,13 ~ ='RSO
z

,14 X'= RCO
z

,15· x

X = C1I
3
0,17 and x'= cl',1 8 in some of the latter systems, thGrc'are

'otber major- rea<:tions ana radical substltU.tion'\·/as not established or'

sug~ested as a competitlve process.

ala

Few 'cases of 'induced decorn-position by radical substi tution ). to
, . . ,. 19

niUogen Cequation [5]) have been report.ed. Benson and· his co-workers

;

reported that HC1 accelerates the thermal decomposition'of az? isobutane

and ~uggested the se4uence'of reactions in equation [6J belo0."

<> '

[6] f~e3C. + HCl ", f.1elH + C1·

.(1- + r.1c
3

Cij=NCNe
3

He 1 +'. CI1.2r'le;ti~=N.01e3.

- CH21~e2Cii=i-ICi1e3 CI12=(:·le 3 + HZ + r~e·3C.

Another ~xamp1e is provide"d by Knittel. and l~arkentineO.·in ~his l~bQratot"y.'
~ '. . \

They found that 2-hYdrOxY-2~5,5-trimethYl-':,3_l,3,4-0xadiazolil)e1 decomposes
• <$ "~ IfO-'

. ' .
via a concerted, rad'ieal-chait' mechanism (equatiorr [7J). The concer{,ed '

" II

induced pecompositi'on of 1 by attack ~t hydroxyl hy<::lrogen is confirmed by
.' 'V

spin trupping \/ith ~ltrosobe6zi:net reactions'wi~h o'l€!fins. in~ibition of
decomposition by triphenylstanna~e, arid initiation of decon~osition by

, .- .
·stable' free radicals .

.
I

. [7) CH 3 OH

'~--1(II ,CH 3H .
. CH 3

. R
+'R- • RH + HZ + CH 3-C-O-C(CH3)2

• • ... • >

'.,

. ,
<
~~.



.'

for the lat.tel' t\;o n~)de5 ofdccOllpositi,m (cOn<..crtedol'.stt.:p~'I1')e, "

cl~J':'<llJe), ,'Ie usc till~ deco;;;;)Osltio,n.of JW cOJ'lpound.S JS dn 1.11ustntion.

In ,1 COrll;ct'tcd rCJlctiOI1 (equatIon [:~]) 1 ·t\·10 C-:I !Jane,:> Iiould bn?Jk ');nll-

[:.: ] R-:l='l-R
l

q, +, ., + '"l.
" 1 "1<.

[JJ " " 1 R R, " 1 '~ ~i?"+ Rl' .'
,,-,j -,., - 1 .,. ,',d -. -I 1 ,

'- .'

"
,1nvestigated for many yea1's by seye·ra1'\/od,el:s,. [arlie,r kindle studles

'Of J20 thel'li'al decoIPDosition?l led to' the conclu:;;orl tl1dt the l'dtc-'tletcr'-
! •••-,-~

,"

1;~inin(J step involves s.irnultanco,us l'upture of. both C-:I bonds. The de-
, .

C01";)05 it 1on 0 f syCtlle tn c 3 .S- Ji ,:t'Y 1-1 ~ turd zo 11 ncs' II JV iriq fld I'~ -cil 1oro.,
- . "')")

pa roJ -1';etho,xJ .otid pcU::'J')lJdro.0cn subs tltuents \1.JS i nvcs l1gJ ted by Ovet'bet'~er:-:-. ",; .

,?~Hj. 'ill: postuldted u concerted, homo'ly-tic d?coll1positiOll Eo J bil'dJical--·

23 '
intermediate mechanism, I-lcGreer' illl:; studied thl; thCl'r'l<,)1 dccO~:JPOSl tion. .

•

of I-Pyrazolincs thdt

an d he sugges ted tll'a r

to glve a zwjtterion.
- .

have eleetrone<]iltive suv'stit'uents Jt positJo-n .Ulrec,
, . /.' - .

only,one llOnd orea,ks f,n tile inaiJl transition stelle'

s,e1t~er24 found' by studyin.g secondJrr .ocuteriur<J :. ,

," isoto;)e -~ffects that in Ul1sYHlllctric JZO~ compounds, 9ne bond ftJ;)tw'e occurs.

PrY9r 3nd SIll'itl;25' have fou'nd independent evidence fdvourin') the single

. '>6
bond cl eav<Jye lllechSlnis'(ll fOI" unsynmetri c aza compounds, IJeUl1Idn(" found

" .
by fl1easuring the activatJon volumes that az-ocolllpounds. Undel"go eitner:- <..on-

, ,

certed or' .ste?'.-tise homolytic.'decompositi~n. ·c'ra~·Jfori7 has !YI'0posed tnat

not only unsyr:I{11(?tric but also SOI~e syl;'metric ilZO CGlllpou'nds decompose 1n
...

'.:
























































































































































































































































































































































































